Topological analysis of the active sites of cytochromes P450IIB4 (rabbit), P450IIB10 (mouse), and P450IIB11 (dog) by in situ rearrangement of phenyl-iron complexes.
The reaction of phenyldiazene with purified, phenobarbital-inducible rabbit cytochrome P450IIB4, mouse cytochrome P450IIB10, and dog cytochrome P450IIB11 yields complexes with absorbance maxima at 480 nm. Treatment of the cytochrome P450 complexes with K3Fe(CN)6 results in disappearance of the 480-nm absorption. Extraction of the prosthetic group from the proteins after these reactions yields the two isomers of N-phenylprotoporphyrin IX with the N-phenyl group on pyrrole rings A and D as the major products and the regioisomer with the N-phenyl on pyrrole ring C as a minor product. The A:C:D arylated pyrrole ring ratio is 3:2:3 for rabbit P450IIB4, 3:1:3 for mouse P450IIB10, and 4:1:2 for dog P450IIB11. Formation of the A and D regioisomers is consistent with the results obtained previously for rat isozymes IA1, IIB1, IIB2, and IIE1, but the rabbit, mouse, and dog P450IIB enzymes differ from the four rat enzymes in that a substantial amount of the isomer with the N-phenyl on pyrrole ring C is also formed. The results indicate that the region over pyrrole ring B is masked by protein residues in all the active sites and suggest that the region over pyrrole ring C is more hindered by protein residues in the rat than in the rabbit, mouse, or dog enzymes so far examined.